Summary
Typtophan (Trp) is usually catabolized to CO2, H2O and urea in mammals. Quantitatively, minor branches from this pathway lead to the production of picolinate (PA) and NAD+ . Although niacin is a required nutrient when NAD+ synthesis from Trp is insufficient, it is not known if dietary PA is beneficial in such conditions. Two kinds of experiment were used to investigate the effects of dietary PA. First, mice were fed on a diet deficient in Trp for six weeks to diminish endogenous PA synthesis and stores. After this time the body mass of the mice was reduced by approximately 30%. Tryptophan-deficient mice subsequently fed a nutritionally complete diet gained weight more rapidly during the first but not subsequent week(s) of recovery when PA was added to their food. Second, mice were fed on a diet deficient in Trp, niacin and vitamin B-6 during the preimplantation period of pregnancy in an attempt to acutely lower PA synthesis and perhaps alter the embryos thus produced. The rate at which preimplantation blastocysts formed trophoblastic outgrowths when cultured in vitro was stimulated by dietary PA only if these blastocysts came from mice fed on a nutritionally deficient diet. The results suggest that PA serves as a beneficial nutrient under some conditions where its endogenous synthesis may be diminished. Key Words dietary picolinate, tryptophan, niacin and vitamin B-6 de privation, mice, blastocysts Tryptophan (Trp) is an essential amino acid which is usually metabolized to carbon dioxide, water and urea in mammals, but minor branches from this path way lead to the production of NAD+ or picolinate (PA). Pyridoxal phosphate is required by kynureninase in the pathway initially common to these metabolites. It is not known if dietary PA, like niacin, is beneficial to animals when its endogenous synthesis from tryptophan is insufficient. To find out, we added PA to the food of mice under conditions where endogenous synthesis of this compound may have been limited. 98% of all viable embryos were initially blastocysts. The remainder of the embryos considered viable were non-blastocysts that became blastocysts during culture. Masses and mass changes were compared statistically using the Student's t test (3).
RESULTS
After six weeks of Trp and niacin deprivation, mice had lost appoximately 30% of their body mass. These mice gained weight more rapidly when they were fed not only on a nutritionally complete diet, but on a nutritionally complete diet supplemented with PA ( Table 2) . Dietary PA had a statistically significant effect on the rate of weight gain only during the first week of recovery whereas this compound caused mice that continued to eat the nutrient-deficient diet to lose more weight ( Table 2) .
Added dietary PA stimulated the onset of trophoblastic outgrowth by embryos from mice fed on a diet deficient in Trp, niacin and vitamin B-6 (Table 3) but not by embryos from mice continuously fed on a nutritionally complete diet ( on a nutritionally complete diet (Table 2) . These results are consistent with the possibility that endogenous synthesis of PA from Trp, plus PA normally in the diet, were sufficient to supply all needs for this compound after one week of nutritionally complete Lab-Blox consumption. Another interpretation of the latter results is that the mice were deficient in many nutrients after consuming the nutrient-deficient diet for six weeks due to atrophy of the intestinal mucosa (4, 5) . PA may have facilitated the absorption of minerals, such as zinc and iron (6-8) thus more quickly replenishing these nutrients. The latter process may have been complete after one week. It seems unlikely that the intestinal mucosa would have been as adversely affected after Trp, niacin, and vitamin B-6 deprivation for only 80h. Thus, the finding that added dietary PA seemed to facilitate more normal production of preimplantation embryos in mothers fed on a diet deficient in tryptophan, niacin and vitamin B-6 during this period of development (Table 3) , supports the possibility that PA is a beneficial nutrient under conditions where its endogenous synthesis may be limited. Although dietary PA had a beneficial effect on embryos from mice during acute (80h) deprivation of Trp, niacin and vitamin B-6 (Table 3) , its effect on body mass was deleterious to mice fed on the Trp and niacin-deficient diet when they had been deprived of these nutrients for six weeks before dietary PA supplementation ( Table  2 ). The latter mice also had lost approximately 30% of their body mass before PA was added to their diet. In this case, dietary PA was also associated with diminished food intake in mice fed on a nutrient-deficient diet (p<0.01; Table 2 ) and this could have caused the greater loss of weight by this group. However, under conditions where food consumption was not altered and endogenous synthesis of PA may have been limited, dietary PA was beneficial to mice (Tables 2 and 3 ). Thus, like niacin, dietary PA may have vitamin-like qualities when its endogenous synthesis from Trp is insufficient.
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